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1 ] 

-ft* [<b i ] -T-Tj^ft&^&frT-o 
Hfci] 




fr&znaiio*, ifcfig^, an, mn, Rzmm<wpfrbmi£ti2>'j?%< ti> 

R4(i^^w*3iic, TkJfj^iK T'j-;i^ T^*^*, vT/i, vT;W 
tST-^^t^It* 19 , ^b7K*^#^> S*. i*icft> 

o ) 

umm 2 1 

*;i/A^<7)?#fi?jgrt ? 1 w t %WLt 2 0 w t %&TX$>2> Z t *%mt-$- h$k®.fr 

To 

3 ] 
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&m 2 0 0 3 - 0 7 0 8 0 6 ^- V : 2/ 

umm 4 ] 

[0 0 0 1 ] 

[0 0 0 2] 

[f«<7)&#f] 

[0 0 0 3] 

tiELf'^71,^ ^«^-r^»S#f§7fc«T-<7)^7fe^#{i, m»1K#§7fc#: 
[0 0 0 4] 

mA/c m^m^mWi^&X^tiX^^o iOJ: ? ^i^^JtO«y£v±A £11511- 

z <-tz>&m&$>z>o ■ftcfr-tb, mmt Lxin±mm$k<D'bz%ikmzm^\ m 
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2 0 0 3 -0 7 0 8 0 6 ^- V \ 3/ 

[0 0 0 5] 

^a, mit r ;i/ ^ - * a 4 btix^z amnjcM. 1.2)0 ig^T-^n 
1 ] 

S. Toki to, et a 1., J.Phys. D 1996. 29,2 
750-2753 

mmmb, m^&m. 1998, 98, 63-68 

Y. Shirota, et a 1. , Appl.Phys. Lett.l 
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994, 65, 807-809 
1 1 

S. A. VanSlyke, et a 1 U.S. Patent. No 
. 4, 7 2 0, 4 3 2 

S. A. VanSlyke, et a 1., App 1. Phy s. Let 
t. 1996, 69, 2160-2162 

Y. Yang, et a I. , Appl.Phys. Lett. 1994 
, 64, 1245-1247 

S. A. Carter, et a 1. , Appl.Phys. Lett 
. 1997, 70, 20 67-2069 
[0 0 0 61 

[0 0 0 7] 
[0 0 0 8] 
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^l§H^(i> TIE (1) frb (5) O^TO^fi!ti)iot^-5 0 
[0 0 0 9] 

(i) — [ft 2] ^stL&^&^-e***, 

[0 0 10] 

Kb 2] 




[0 0 1 1 ] 

^ f> 2 0O^b7K^#^^>^^~'fi<7)^ S£t±»3£, S3f> «f> 
[0 0 12] 

(2) -«5£ [ftl] T^^tL^^t^T-T^oT, 2 5°C, l&EEKj3»t* 
^nn*;UA^^»JS*«l w t %m_L2 0 w t %J^ra^Ct?rtttt^ 

[0 0 13] 

o 
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#K 2 0 0 3 - 0 7 0 8 0 6 V I 6/ 

[0 0 14] 

(4) Mbl] ^Zfi&^tti)*&*.ftX\i*&Wfr%ftm=f'*m^ 

[0 0 15] 

±SB— Mb 2] -C^$tL4^!»J4, 7C*^*Xt^-r>->^;KOlftv^« 

m j 3-®.w&m<7>m / k. $ «b $ & * >^ft > -> * ^ £#053^ zmm-t 

Ml: 2] -e^^tL^^tftwjsv^TRSi: r^tR^t-W^ ^KgtfbS-g- 

LxLtit:#>, ztLZ&j<*tzit>x$>2>o zbiz^ tttGymzmmteitt^i-z 

[0 0 16] 
[0 0 17] 

immmm 1 ) 

, l.4v>lii|^±OT;K;i/ii:li, #titm 1 4 2 T»oMfr&£#Hb7tC5$t 
& (*f-;uai. 7°ne^i, >fy/ntf;m, sec-7« t 

e r t-T^U&fcf) , **V/M±^5d^4^<b6^T'Ofl&gt^:^b7Kfl36 ("> 



i±iiE# 2004-3001532 



mm. 2003-070806 ^- v : 7/ 

v^iiji^^T-±^T , j -)\s&ti*. y*.-frm, i-y^-^m, ryhy-^m. 

mmtjkmm^^Rit^M*? 7 )^ =» * ->^, y7JH^7^ y'7x; 
[0 0 18] 

Rl, R2 N R3 x R4(± 7 f c ^T-. 7^*;i^ T'j-A-*, y7;i, v7^ 

(i/Nn^r >^T-4-7Fl-o iit7;^;Hi(i, Kit 1 rt*fb 6 tx<DmffiMR 
itfcM& (^f-^Sx 7°oii;u^, ^fy^n^i, sec-7f^ 

ter t -T^Hk, n-^+y^MW , ^(i^4 6 i T? 

£0 Srtg-To 7'j -;v*tf±. 7^-;^. -^^Hk, 7>h7-^i, tfl' 

n y I^f ti: J: o tit ^ I^o ttzit^ ^fn^flJT^ot 

^^v> 0 jyw-te, tryy;^ ^>k i ;^*, 

yif^7^I, y^y7'ot';l/7<yi^t^^to y7 , J-;i'7^Ii: 
fi, y7x-;V7^I^y't7f^7^Mif«i^U CtL«bOfi 
J&X f r ;u 7 ;u =i * -> m ta tlz X o r Blfe $ tit v » x i> & v > 

o Rl, R 2 . R3, R4-e7F£*i&em^fi. «T-^14ffi&a^fc* £ fcrt 5 «fc «9 
jifiK, #]xJ£V h^yl^xh^ryl, ^y^^ryM^7^3*y 
y>f^7^i, yxf;u7 5/ i, y7x-;V7^i^^7<y 
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HSf*L<(±, R^R 2 , &£WiR3£ R4fi|j|^^ 4 fo^f o^^ L 

*)^>f^f>yt^W^o Ctucj:^ iE7Lv±At475 ? |p]±1-^o 
[0 0 19] 

5 7*. ft7;^^yI^fAt^-H:J:otW^tW^T>yt^ 
[0 0 2 0] 

mm /fkitm /%^-mmm /tT-aAi/ti > m &/jeh&. xm /lEiim&m 
/§titm/iEiL7n v^yrm/m^m&m/mm. Vmm/tti&Am/jEiim 
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mi 2 0 0 3 - 0 7 0 8 0 6 ^- V : 9/ 

[0 0 2 1 1 

*iw»o*#v> (ft^^4. oevw±) ti, *.%mmwt&%. a 

T(i, I TO, 8Mt>f >v^AU2 -2 0 [%~\<vmitmm (ZnO) fcrS^L*: 
I Z O (indium zinc oxide) O-ffe, ^ (A u) „ fi^ (P t 
) , -y>r)V (Ni) . ^>^f> (W) , ^DA (Cr) , t'jW (M 
o),ft(Fe), (Co) . (Cu) , (Pd) , Sfc 

l±^JSM<?)Mfil (T i N) f^4iii*tlio 
[0 0 2 2] 

1 3 l±lEll&Atmx-$> *) , $^t?itltsm -T^^*,-^ [ft 2] 

i^ttfii-^v^; <h <h-r^»o 14 f±jE?i*wS£*mt?£> o x <k&mm*m^ 

4, 4'- If* [N — ( 1 - t7f;V) -N-7x-il/-7^y] - feT 7 i .=. ;U 
(WT, a-NPDUt) ^\ 4, 4', 4"-h'JX (N, N - v "7 i - ^ 
-T^y) -h'J7x^^7^y (J^T\ TDATA^t) , 4, 4', 4" 
- h 'J7, [N- (3->f^7x-^) -N-7x-jl/-7^;] -PJ7x- 
^75> (^T, MTDATAt^t) ^ ^ - /^-^ f l^f 17 < >{t 

-&!»^»ff>*L&o 1 5 (iH^ISt:- Wi%\<Di>(DX*i>&< , HJ* 

yj;7H 7;K-7A (WT, A 1 q3<h^-r) , h U J* (4 -*?-)V- 8 
-*; , J>'7h) 7;K-7A (&T> Almq3t^t) , tfX (10-tK 
D + y^> , 7 [ 7 ] - + 7 V h) 'J 9A (J^T\ B e B q2fc^t") , ^ 
X (2->f^-8-*>"iy7f) - (4 -fc Kn + y-k' 7x-'J — T 
i^-7A (J^T\ BA1 q^t) . tf .X [2- KaJfy7x-;i/) 
-^>^#t/7H 3EI& (JiTF, Zn (BOX) 2^"*~) * [2- ( 

2-tKo + y7x^) -^>7*f777h] 3EI& (J£JLT\ Zn (BTZ) 2 



tBSE# 2004-3001532 



mm 2003-070806 



10/ 



6 im=F-mmmx~$> o „ - t^ig h 

(8-^y;y^-h) r;i^-*Afs# (WT, a i q 3 tfEf ) Kft^ 
£*i&«fc 'J f±^>v**y 

->J^) -5- (4-tert-W7x-;i/) -1, 3, 4-t^y7V 
-/U (&T\ PBD^f) , 1 , 3 -If* [5 - (p - t e r t -W7x 
-1, 3, 4 -t+ty7y"-;v- 2 ->f ;u] rO-fe* > ' (&T\ OXD- 

7 h^l") ^^^^•9-vTV*-;H§S^ 3 - (4 - t e r t -7f^7x- 
;u) -4-7x-;l/-5- (4 — If >j;W) -1, 2, 4 - h V TV— ^ ( 
JIT, TAZ tTjz-T) „ 3 - (4 - t e r t -7'f^7x-^) - 4 - (4 - J- 
f^7i-^) -5- (4 -tf7i — -1, 2, 4-h'J77*-;V (J^T 
, p-EtTAZt^t) ^^F'J7y"-)Hi^ AV7xt>fD'J> ( 
JilT\ BPhent^t) > /\'y^a7 4 D^f> (mT> BCPt^t) 4^7 

[0 0 2 3] 

C s^(7)T;i/y7 V^JR, -fei^'Mg. Ca, S rf<?)7^*'J±iiI, isitf 
-ne^-a-tf^ (MglAg, Al : L i ) *?it&%0 (L i F, CsF, C a 
F 2 ) Offe. ^^SSr^tfS^JRSrffl^-C^-rSifc^-ei-S^ Al 
, Ag, ITOf^I (^#£^tr) t Oft® [ZX *) Wfcth Z t i> "Ci * e 
[0 0 2 4] 

TfM^tL^> 0 JjgJ?ti> 10-5 0 0 nmtti^l Lv> 0 
[0 0 2 5] 
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[0 0 2 6] 

CH«li^lE3] 

^mm^mwx- a . $>bfrc*>TFT zntz mm.± k i^m-r & mr^yt 

[0 0 2 7] 



IH2 (A) IZTjk-fW^mJ&iZ&^X, lOllif-^ifl, 10 2(ir-h 
10 3IJtSi, 10 4li^^f 7f>^fflWTFT U^yf>^'TF 
Tiv^o J^T\ Rli:) > 10 5*i«W«^fflO=r>r'>-9-, 1 0 6 li5£ytm=F 

izmmzms-tztzftvymmmTFT (iiTFTtv^o jat, rat) . 10 

7(ilE»TFT<7) KW >t:g«$iifcB*tt-e*^ litll 0 Titbit 
WiliiLtlit^o 1 1 2 ttWlfiJltT* 0 . *NnJ**l 1 2(i 

[0 0 2 8] 

zot £<da-a 'iz£>ii2>%)mmizttm-f2>mmzm2 (b) c^to 112 

(B) iz&^x, 1 1 0 0 , Jfyxmik, 5H3fe#. -f J **f- v * & 

X^rfflv^-CIEI&TFT 1 0 6 ri^JS £ IEKiTFT 1 0 6 iz&mzti 

Z> «t 9 £^J&S*ifcH*m« 1 0 7 OjfcSfcRtf^fc < iliTF TS^^f y 
f'/nFT^IItJ: 9 ^^H/^-Xt:^tL^|fe|f#l 0 8#l£lt 

[0 0 2 9] 

£*i<biifinssi o 7o±i:n, — jftS: Ofks] ^ [<b8] -c^stt-Mk^ 

$j*ffii/*TiE?L&A« 1 lla-111 crtM^tU *<D&§kftmili£*>£ 

■f^mm 1 1 4 a - 1 1 4 ctmmzti&o mmt Lxmrn-tzttfa 

111 1 2St>V\*r>^-y3 >I1 1 3^I5tt^^-2)o 1 1 4 a - 1 1 

4 cit jE?mr33S», §&ytm. m^m&m. traAi> iE?Lia±e, m^-iaih 
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[0 0 3 0] 

£\ ft±m^ism^m 1 14a-414 c^ibl&L^'SriSjS-t*^^ 5 ** 

[0 0 3 1 ] 
[0 0 3 2] 

0 3 (A) K^-TB3lt«MtKi3V>"C, 2 0 1 li-f-^flr^iSU 2 0 2 ii**- h 
2 0 3 ttttffi!«§U 2 0 4liX^f';f>^TFT, 205 fi*flf«fiMB4> 
ayryif, 2 0 6 lifESjTFT. 2 0 7 JiSEf&T F TO K W 2 08 

tilEi&T F TO KW >m*Kft^£frrt:lf3K*te"C*'K ®*TO2 0 8 {iH 
jtef&T-OR&Sfc LT$iitg-f£o :Oltti2 0 8(±, f&7fce^3&L7t« ? ii 
i§L?&cfc9K. TOWLtl^^f Sl^lv^ : t L < , I TO 

, **ft«S5 1 2 fif&ft^O Btfgfc L-C^tg1-^o 
[0 0 3 3] 

A-A 'tCi3tt^^0»fffi^ffl^i-^EIM^ll3 (B) H^-fo 03 (B) 
^T. 2 1 0 l*mi£X$> *) , Jfyxmfc, ^^fa, -fy^^-y ?mfe*:<D\&<D 

IE1&TFT 2 0 6 riffle S*t*o fEt&TFT 2 0 6 KgM&StL* «t 9 Ki£ 
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^$tL7^®^«^2 0 8<7)3roSR£i^& < £ ^IIZfiT F TRlfX 4 y T > 77 F 
[0 0 3 4] 

-tifbii^m@2 o 8<7)±^(i-^ [its] [its] -e^^n^><t^ 

^ffl^TIE?Lv±A^2 lla-211 c^lM^ft&o t <Dfe§£itm Z H £ & t 
tzmffem 2 1 4 a ~~ 2 1 4 c £ *L& 0 ^fglf 214a-214cii, * 

o 

[0 0 3 5] 

ttz^ W|S]lt2 1 2 <h LT(±, Ml^^(7) l J££ L< a2S^CS1-^>7C^^^ 
3 >I5 1 3 t Ltli, MltyVnyJH, SffcT^* AI, ^ ■Y-tv 

y (Dm^Tkft^mm k m ^ -r u ? * y y& z TFi-fcmm zm^z 

[0 0 3 6] 

mm^m 5 ) 

^jsco^f-fllitli, HM<^ff^2i3J:O f 3T^L/cJ: 9 &£>rt>£#TFT 
[0 0 3 7] 

EI4 (A) K#^X, 3 0 1lii^t^t), ^^^UPl^-TH^-^y^^^-y 

^iMi/^cHtHo 3 0 io±tz^sm^MT?** 1 To^f)^i> 
^I3 0 2«?ni.o z<d&, [ft 2] r^^tL-sw^n^b^^ 
«3»tij:o-rjsjR"t***, z<Dm. m$m&%Mt&v>) 3 1 l^j&msn&ji* 
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3^«*1-^o 
[0 0 3 81 

, yT^K^^rt^'J K>, DPT, D C M& t'Oi^ b 

'J^ (2-7x-^e'Jy>) ^'Jy^A^2, 3, 7, 8, 12, 13, 17 

, i8-t^^if^-2iH, 2 3 h-*°^7^ >-e#§t#^<7)Hm5f§ 

7t^^M^JS<t^^^^lf <b*L& 0 dfttcj; 0. K-zf^h (3 12, 

313) ^v-y'^-fifz^ytm^i T0±nf^$tL^> o ^<Dm~, mm3 2 0 

^^•^S^lffttaotMt^o H14 (A) -C^L/cffijKi, e 

o 

[0 0 3 9] 

mAX7^Ltz^%m^X{t, W fef^t^ 3 1 1 frh^Jt^^m&Jt^fr 
t£h-f\ V-y^yV (3 12, 3 13) ^m^it^ULXn^iff h'i^t^ 

[0 0 4 0] 

^ft(:^>, EI4 (B) , [EI4 (C) ^tlWSilfct^iaaot 
[0 0 4 1 ] 

i-**?*., nu (b) {c^-rm^i, &m±^m$m^^t^3 1 i^<b 

|WI1itZBUie#fe|§^t^3 1 l^«m£n&g^£MLT^^f& 

(#) 3 3 3 ^7-->^*LT, ^0±mfe 
lfM3 2 1 £^j£U £<b«;|13 0 2 £^-^>^*L£f£, HUfeWfel&^b 
^»3 1 1MU Z<D±.\zmm3 2 O^Kn^CJ: i9t#»btL«2>o =5: is 
, -^Jt^, Hi3 0 2 (iifTfctt^U Pt^3 2 0 (iit?fc14£^"f * 
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[0 0 4 2] 

mum^Dtit^ 3 1 iwu -eo±t;^3 2 o«^^n^>o — 3\ 

2tfa»i3 3 0±lcii. BuI2»fel&^k^3 1 1 ^6#ttfi£*L£it7fc£iML 
TlffeU^I-^^^Wb^^^mH (it) 3 3 2-h. |s]#muISWfel§ 

&m&m (#) 3 3 3^V^-->^$^iTiol9, - <Wft*l£ 3 3 0 tmffi.3 
0 1 tZJ&lO&tnt&ZtlzXiQ&btiZo -<7)±§£\ 3 0 2 t±S£:)fc 

1££WU PtM3 2 0(iil7tt4^^Tl-^/ca6, **|fija&R3 3 0 ffiij^<b Sfef§« s 

[0 0 4 3] 
[0 0 4 4] 

nvifi-^, «fmtf3«* Jf^SiS. 

(^Digital Versatile Disc (DVD) ^<7)fS»#£S4£ U -eoiBf££^L 

£H 5 C^-to 

[0 0 4 5] 

HI 5 (A) litUt'T^^ 0 0 1 , £J#£r2 0 0 2. ^gfc2 0 0 3 

> *k°-#-SG2 0 0 4, WAMT-2 0 0 5f^ o #$&IEI±^*&2 
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[0 0 4 6] 

EI 5 (B) lif^i'^^^T'*'), 10 1, ^«B2 10 2, ^rft^ 

2 10 3, tftfP*- 2104, h 2 1 0 5 , y+7^-2106f 

£*£tr 0 *#§"Efi, ^g&2 1 0 2 Kjgffi1-a,r:trt*T-#&o 
[0 0 4 7] 

EI 5 (C) (iy- hl^-yt;^>t:a-^t*^ ##2 2 0 1 , Sfr2 
2 0 2, 2 2 0 3 , K 2 2 0 4 , fl.*B&jgc#- h 2 2 0 5 , >iM 

>f--f 2 2 0 6^^^-tfo ^H^(i> it^B2 2 0 3 tcilffl-f^ - t 

[0 0 4 8] 

@5 (D) (i^e^svf ;ixrj>^jx-^-e^>(9 N 3 0 1, ^^2 3 0 2 , 

A^;f2 3 0 3, If^^r- 2 3 0 4, h 2 3 0 5^£^ir 0 ^IPJ 

fi, 3^gR2 3 0 2 Iz&mir&Z t o 
[0 0 4 9] 

11 5 (e) mzmmfo*mttzm^m<DmwM$Lmw. (*#wc(iDVDff4 

^g) -e&<9, ##2 4 0 1 , M#2 4 0 2 , it^S&A2 4 0 3, m^UB 2 4 
0 4 , tZmtW (DVDf) If <^<^£K 2 4 0 5, mt*- 2 4 0 6, ^ t: - ts 
~U2 4 0 7^£#tr 0 i^£PA 2 4 0 3 f±±<h LTIHtfjl$R£i^ L, 
B 2 4 0 4(i±i: LT^if IR^^^i"^^, *3&9m^£KA, B 2 4 0 3 , 

2404 tz&mt&^ttf-z^&o ie»,#^fix.^®ftB : ^e^(i^ 

[0 0 5 0] 

EI5 (F) i$^f->f)i<W.T4 7,y°v^ (a 7 K-7^7>ffVX7°l/^) "Cab 0 
, ^#2 5 0 1 , ^95 2 5 0 2 , T-AgR2 5 0 3 £^tf 0 ^f&Wi, 
2 5 0 2 ^igffli-^,^i:^T-#^o 
[0 0 5 1 ] 

EI 5 (G) \<*\£7**JJ * JfW2 6 0 1 , &mM2 6 0 2 , WW2 6 

0 3 , W&mm#- h 2 6 0 4 , 2 6 0 5, £«8B 2 6 0 6, ^ 
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f 'J - 2 6 0 7 , ^PXtim2 6 0 8, JslfP*- 2 6 0 9^£^-fro ^§§^(i 
, ^tf3&2 6 0 2 t:Ifflt'^:t^^o 
[0 0 5 21 

El 5 (H) im^mSV&V), 7 0 K 1^2 7 0 2, ^g&2 7 0 3 

, ^A^JSB 2 7 0 4 , ^P&Jjm 2 7 0 5, tfcft*- 2 7 0 6 , ttSMgtttf- 
h 2 7 0 7, ryf-i-2 7 0 8^£^tr 0 *§£Wlt. m^2 7 0 3 tcSffilT £ 

[0 0 5 3] 

[0 0 5 4] 
[H»J] 

1 ] 

— jft^: ml 2] -emstL&ft^oftsa: it, Mb 3] 
-e^£tt&i, 4-v(3, 4 -^vyv** : s- 5 - h V ^WJ /u- 2 

^>t'>^(:oi»t^^o ^^^^r-A^|i|6 K^to 3, 
4-xf l/>y^Jryfi7x> (le^^ftA, 10. 3 0g, 72. 5 
mm o 1 ) «THFii (lOOraL) HI. 56 NWn-WJf'JA 
(4 8mL, 74. 9mmol) * - 7 8 r i:riT Lfc„ SIT 
**-TI£, -7 8t;i:TmfTO#L/:o :«:^nnHJ>f^y7> (8 
. 9 3g, 8 2. 3mmol) fcifiTU - <^JLRS*§«££M^3: TM£* 

ML, »aE*«£EHa (2 0 0 P a, 9 4 - 1 0 0 TC) t-&itt:J: 0. HI 6 f 
(B) "eTFZil&it&Vs, 2- V V , 4 y't^ryf 

*7i>£f#;to W8 4%o *H NMR (300 MHz, CDC 1 3) d 0. 

286 (s, 9H) , 4. 16 ( s , 2H), 4. 17 (s, 2H), 6. 54 
(s, 1 H) I 13c NMR (75MHz, C D C 1 3) d -0. 7 4, 6 4. 
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42, 6 4. 5 1 , 1 0 4. 6 8, 111. 2 8, 1 4 2. 6 3, 1 4 7 
. 2 5 o 

[0 0 5 5] 

!!6<t> (B) X-TT^fthit^, ^-3, 4-J^l^v 

^Jryf^-7x> (18. 6g, 86. 0 mm o 1 ) H F i#a (15 0 
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